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h r e m ote s e n sing, the co rrection ofs atellitedatafo r atn o sphc rictu rbule nceis
a nimportantpr oble m. Inthispaper,the degre es ofspatialc oherence ofthelight
thatha spa s sed in a n atm o spheric turbule nce cha mber are m e aS u red･ W ater
v apor are selected a s a facto rs
･
ofturbulenc e. W ater V apo ris adjusted by
cha ngingthe h midityfr o m49% to 95 %･ The m e as ure me
■
nt results show
that the degree of c ohere n c edegr ades with the incr eas e ofturbulenc e･ T he
r e s ults obtain edbythis e xperim enthave v erified theo r eticalo nes･
1. IntrodlICtio n
T hequ ality ofim age s Obtainedbyan
astr o n omicalteles c ope set o nthe earth
surfa c eis dam aged by atm ospheric
tu rbulen ce, altho ugh the im age
obtain ed by Bubble spac ¢ t¢1es 00pe
la unched into the spa c eisfre e 白
.
o m the
effects ofturbule nce .
T he re are m any papers
1- 5
on the
study of turbule nc e, T he e xperim ent
uslng an atm O SPheificturbule n ce chamber
w a sdes cribed by Ga mo
1
) the optic al
propagatio n in labo r ato ry ge nerated
turbulen c e w as e xprim entedbyEliott
2
,
and the m odiBed spectru m of
atm o spherictem per atu ref山ctuatio n sw as
discu ssed by Hill
3 w 6 m ade
m eas u rem ents ofspatialc oherence of the
lightthatha spas sedthr ough turbulent
air atdifferent tem per atureslast tim e
4
･
cor rectio n of e汀O rSin_sat
ellite data
caus edby thetu rbulen c e of atm o sphere
is a v e ryimporta ntsubje ctto solvein the
r e m ote Sins lng field. As fa cto rsof
t血bulen cc othe r tha71 te血per ature w e
c o nsidered a eros ola nd w ater vapo rinthe
prese ntexperim ents･
A clo ud c o n sidng of cloudparticles
orice crystals is for med wherL the air
c ontal nl ng c o nden s ation n uclei o rice
crystaln u cleiis exposed tothe state of
s up6rS ablratio nfo r
■w ater
W ater vapor changes its
co nde ns atio nn u cleio rice
h the as cendhg c urrent,
vapo r ic e･
phase into
c rystalm lCLei
which m akes
clo udparticles oric e c rystals･
Itis lnO St Significantfor c orre ction of
s atellite data to know the degre e of
tu rblle'nce ofaer o s ol aJld w aterv apo rby
studyingthe c ohe rencedegre eofthelight
that has pas sed thro ugh the turbule nt
air.
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W e m ade a cha mber 4to sim ulate the
tu rbulence in the atm o sphe re.
Turbule n ceis ge ner ated by aer os ol and
w ater v apo r, andthe spatialc oher e n c e of
the lightaffected by aer o s ol and w ate r
vapo ris m e a s u red by us ei Of Ar la5Cr.
The r e s ults obtained by this experim e nt
hav e veri 丘ed theo retical o nes by Eo
5
which ar ebased o n Kolmogo r v
T
s theory
todes cribethe a土m o sphe丘ctu rbulc耳Ce.
2. Degree of Cohere n c e
T hedegree
‾
of c oheren c eyISgiv en by
thefollo wingfor mula:
1L(xl)･. I(x2)i2
T hethe o r etic ala nalysisto obtainthe
degree of c oheren c e by tu rbule n c e
have be e n m ade by Eo
5
. flis restlts
sho wthedegre e ofcQher enc6 d8gr adcs
withthe in c r e a se of tu rbule n c e a s
sho w nin Fig･1
5
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where･r(Xl, Ⅹ 2 ) is 早 m utu al
c oheren ce‾fLm Ctio n, a nd ll(X l)and I2
@ 2) arethe inten sities of the light,
There are m any papers r elated. to
coheren c c 叩d tu rbulen ce
pllblished
3･ ふ8
⊥ In o u re甲 erim c碑 ,･
the interfeienc e 血 nges w ere
photographsd to obtain the degre es of
coher e nce . The effective expo sures of
the im age w ere obtain ed by use of a
photographic char a ctedstic curve andthe
visibility ofthefdngcs was calc ulated.
v
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whe re lm a x .a nd.Ⅰ min.are effeiCtivc
eB:PO SureS･ In our exp8ri皿 entS aS I1 =
I2 ･ the degr ee ofc ohe r e nce y equalsto
the visibilty V .
L/k82= i
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Fig･ 1 neore也calres ults ofdegr adatio n
ofc oherence.
3･ Experim e ntal Res tdts
■W e u s ed an atn o spheric cha mberin
the experim e Ⅱts, The opticalsystcm of
the chamberis sho wn in Fig. 2. The
size ofthe chamberis･240cm x 75
c m x 30 c m . The a rgo nion la ser
(LeⅩer M odel 65) w a s used as the
opticals ource･
The las erbe an m ultiply r eflects in the
chamber , goes o ut a nd pas ses thr o ugh
the pinhole,.
5 n m india m eter
,
and the
double slits 25岬1 wide ea ch and50けm
apa rt. T he propagation le ngthis abotLt
40 m . W he n it re aches the s c r ee n
interfere nce 出 nges a re foⅡ ned by the
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double slits･ ■ The pr oje cted
inte rfe r e n c efdnges a r ephotogr aphed
and dev eloped, a nd the visibilities a re
m ea s u r ed by a micr ophoto-de,n sito m eter
(Saku r aP D M-5)I In 也is e,xperim e nt,
the visibility equals to the c ohe rence
degre easis sho w nin Eq.(3).
Ifa r a ndo m m ediu m exists alo ng anypart
of the pr opagatio n path betw een the
tr an smitte r.a ndr e c eiv e r
,
the opticalfield
atdistance z = L fro mthetraJLS mitte r
underthe Ryto v appr o xim atio n
9, is
u(r, I) ･ U.(r, L)叩[vl(r, A)～ I?2(,, L)' - 】 ,
(4)
wh 耶 Uo(r, L) is the opticalw avein
the absence oftu rbulence; a nd Vl(r, L)
and V 2( r, i) ar6 fir st-o rder a nd
seco nd･ order c o mpl¢Ⅹ pha s e
pe rtu rbatio n s c a u sed by thei r a ndo m
m ediu m,
W e ha ve in ves也gated the effects of
w ater v apo r. Thequa ntity ofthe w ater
vapo r ya s co ntr olled by a hu midi 鮎r
(To shiba K A1500D). The humi dity
changed from 4 9 %to 96 %･ The
ro o m temper ature w as,22
o
C･ The
m e a s u r e ment res ults are sho w nin Fig. 6
where the c u r ve 'TalT w as obtain ed with
a singlepha s e s o r een andthe curv e
■ -'b--
wi thtw opha s e s cr een s. Itisfo u ndfro m
Fig1 3 that the degre es ofc oheren c e are
lo w er whentw ophas e s cr een s are used･
4, Co n cltlSio n岳
This study in vestigated the degr a
-
datio n ofthe spatialc oher e nce of Arla ser
pas sing thr oughin the chambe r with
aer o s ol and w ate r vapo r as fa cto rs of
ttlrbulen c e. The results of m easu rem e nts
show edthatthe degre e of c ohe re n ce
○ 仙 ･ L M)Nt
8B 叩 甲I
Fig･ 2･ Atm o spherictd)tlle n c e chamber
with optical system of m ultiple
refkction .
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Fig･ 3･ Degre eofc oherenc eof the ught
innue nc ed byturbulen ce of w atervapo r.
”
a
'■
and ''b-' are the case of a single
phas e screen and tw o phase s cre en s,
respe ctiv ely･
de creases. w he n the tu rbulenc e of
a eros ol a nd w ater v aporin crea ses･ The
dec re ase of degr ee of c oher e nce in
a e r o s olis about 0.007/mg while itis
abo ut 0.015/1% asfor w?ter v apo r.
T hese degradatio n s are n ot c o mpa red
simply･ Aer o s ola nd w ater v apor exist
inthe atm o sphere･
W hen the e aith
'
s surfacefr o msatellite
i芦 Ob?erv ed, the optical info Ⅱnation by
thro ugha王m osphereis tr ansferred. T he
optical info rm atio n n e eds the c o ITe Ctio n
fo rinfluen c e ofthetu rbulence to exist of
a er o s ol, w ate r vapo r qnd etc, in
atm o sphe re.
h thc futureit w od d be n ec e ss aryto
c o rrect turbulen ce in atm osphcr6 for
s atelutedata.
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